After the Collapse of the Soviet Union
When the Soviet Union collapsed in 1989, foreign aid faltered, and Cuba's economy and health suffered ( 7, 10, 12) (fi g. S1). Adult caloric intake decreased 40%, the percentage of underweight newborns (<2500 g) increased 23%, anemia was common among pregnant women, and the number of surgeries performed decreased 30% ( 8, 12) . After a decade of steady declines, Cuba's total mortality rate increased 13% ( 12) .
The U.S. "Torricelli Bill" of 1992 tightened the embargo ( 13) ; the number of foreignbased subsidiaries of U.S. companies granted licenses to sell medicines to Cuba declined dramatically ( 14) . The 1996 U.S. "HelmsBurton Act" sought to further penalize foreign countries trading with Cuba ( 15) . By the end of the 20th century, few international pharmaceutical companies supplied essential medicines or raw chemicals to Cuba ( 10, 14) .
Before Torricelli, Cuba imported U.S. $719 million worth of goods annually, 90% of which was food and medicines, from U.S. subsidiary companies ( 12) . Between 1992 and 1995, only $0.3 million was approved for sale by U.S. subsidiaries ( 12) . By 1996, the Cuban national formulary of 1300 medical products was reduced to <900 products ( 12, 16) . Medication shortages were associated with a 48% increase in tuberculosis deaths from 1992 to 1993; the number of tuberculosis cases in 1995 was threefold that in 1990 ( 7, 17, 18 ). An increase in diarrheal diseases in 1993 and 1994, and an outbreak of Guillain-Barré syndrome in 1994, attributed to Campylobacter-contaminated water, followed a shortage of chlorination chemicals ( 12) . A national epidemic of optic and peripheral neuropathy, which started in 1991, was associated with malnutrition and food shortages (19) (20) (21) (22) . Although the United States in 2000 ended restrictions on selling food to Cuba ( 2, 23, 24) , restrictions on medicines or medical supplies were not repealed. Cuban imports of medical products from the United States have not increased substantially since 2001 ( 2) . Although establishing causality is diffi cult, U.S. trade sanctions altered the medication supply and likely had focal, serious consequences on Cubans' health ( 17, 19, 25) .
Good Health Despite a Weak Economy
However, impacts of sanctions on Cuba's financial systems, medical supplies, and aggregate health measures appear to be attenuated by their successes in other aspects of health care. Despite the embargo, Cuba has produced better health outcomes than most Latin American countries, and they are comparable to those of most developed countries. Cuba has the highest average life expectancy (78.6 years) and density of physicians per capita (59 physicians per 10,000 people), and the lowest infant (5.0/1000 live births) and child (7.0/1000 live births) mortality rates among 33 Latin American and Caribbean countries ( 11, 26) .
In 2006, the Cuban government spent about $355 per capita on health, 7.1% of total Gross Domestic Product (GDP) ( 11, 26 POLICYFORUM which may relate more to their emphasis on disease prevention and primary health care, which have been cultivated during the U.S. trade embargo. Cuba has one of the most proactive primary health care systems in the world. By educating their population about disease prevention and health promotion, the Cubans rely less on medical supplies to maintain a healthy population. The converse is the United States, which relies heavily on medical supplies and technologies to maintain a healthy population, but at a very high cost.
The medical education and training system has emphasized primary care since 1960, when Cuba created the Rural Social Medical Service to encourage young physicians to work in rural areas ( 28) . By 1974, all medical graduates were expected to spend up to 3 years practicing community medicine in a rural area ( 9) . Currently, on completion of medical school, 97% of graduates enter a 3-year family medicine residency training, called "integrated general medicine" ( 10, 29, 30) . After family medicine residency, about 65% of physicians will start practicing primary-care medicine, and the remainder will enter specialty training ( 31) .
Cuba has also created a health care infrastructure to support primary-care medicine. In 1965, Cuba created a system of community-based polyclinics, which provide primary-care, specialty services, and laboratory and diagnostic testing to a catchment area of 25,000 to 30,000 people ( 32) . Each of the country's 498 polyclinics tailors medical services and education to the epidemiologic profi le of their local population ( 30) . Cuba added another primary-care level in 1984 by establishing neighborhood-based family medicine clinics, called consultorios ( 29, 31, 33) . A polyclinic serves as the organizational hub for 20 to 40 consultorios. Every Cuban is scheduled to visit, or be visited by, a consultorio physician at least yearly ( 34) .
Cuba has some of the highest vaccination rates and percentage of births attended by skilled health workers in the world ( 26) . Health care provided at the consultorios, polyclinics, and larger regional and national hospitals is free to patients, except for some subsidized medications ( 7, 10, 29) . This emphasis on primary-care medicine, community health literacy, universal coverage, and accessibility of health services may be how Cuba achieves developed-world health outcomes with a developing-world budget.
Policy Lessons: Travel, Trade, Health Care A majority of Americans, both Democrats and Republicans, favor improving relations with, or easing sanctions against, Cuba ( 35) . Congress is considering a bill to eliminate travel restrictions (H.R. 874/S. 428), and bills that could lift the trade embargo and facilitate medical imports and travel to Cuba (H.R. 188, H.R. 1530, H.R 1531, and H.R. 2272). The Obama Administration seems willing to sign these bills into law ( 4) . We encourage legislation that at least allows unrestricted travel to Cuba and eliminates medicine and medical supplies from the embargo. Better policy would eliminate the trade embargo.
In March 2010, Congress introduced a bill to strengthen health systems and to expand the supply of skilled health workers in developing countries (H.R. 4933). Cuba has been actively doing this since 1999, when they opened the Latin American School of Medicine to train over 10,000 medical students a year from around the world ( 36) . Cuba also continues to deploy physicians to work in some of the world's poorest countries, a practice started in 1961.
On the U.S. domestic front, given recent momentum in support of health-care reform, there may be opportunities to learn from Cuba valuable lessons about developing a truly universal health care system that emphasizes primary care. Adopting some of Cuba's successful health-care policies may be the best fi rst step toward normalizing relations. Congress could request an Institute of Medicine study of the successes of the Cuban health system and how to best embark on a new era of cooperation between U.S. and Cuban scientists.
